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-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address - 
Period for Reply 



A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 .136(a). In no event, however, may a reply be timely filed 
after SIX (6) IVIONTHS from the mailing date of this communication. 

- If the period for reply specified above Is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely. 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 1 33). 

- Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 

Status 

1 )□ Responsive to communication(s) filed on . 

2a)n This action is FINAL. 2b)K This action is non-final. 

3) D Since this application is in condition for allowance except for fomnal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 1 1 , 453 O.G. 213. 

Disposition of Claims 

4) K Claim(s) 1-68 is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration. 

5) n Claim(s) is/are allowed. 

6) ia Claim(s) 1. 3-5,1 2-1 4.17-19,21. 23,27-29.34-36,41 A4,50-52.57.60-62 and 64-66 is/are reiected. 

7) K] Claim(s) 2.6-11.15.16.20.22,24-26.30-33.37-40.42.43.45-49.53-56.58.59,63.67 and 68 is/are objected to. 

8) n Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) n The specification is objected to by the Examiner. 

10)13 The drawing(s) filed on 07 April 2003 is/are: a)l3 accepted or b)^ objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 
1 1 )□ The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152. 
Priority under 35 U.S.C. §§119 and 120 

1 2) 0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 1 1 9(a)-(d) or (f). 

a)nAII b)n Some*c)n None of: 

1 .□ Certified copies of the priority documents have been received. 

2. n Certified copies of the priority documents have been received in Application No, . 

3. n Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 

13) n Acknowledgment is made of a claim for domestic priority under 35 U.S.C. § 1 1 9(e) (to a provisional application) 

since a specific reference was included in the first sentence of the specification or in an Application Data Sheet. 
37 CFR 1,78. 

a) □ The translation of the foreign language provisional application has been received. 

14) n Acknowledgment is made of a claim for domestic priority under 35 U.S.C. §§ 120 and/or 121 since a specific 

reference was included in the first sentence of the specification or in an Application Data Sheet. 37 CFR 1 .78. 



Attachineht(s) 

1 ) S Notice of References Cited (PTO-892) 4) □ Interview Summary (PTO-413) Paper No(s). 

2) □ Notice of Draftsperson's Patent Drawing Review (PTO-948) 5) □ Notice of Infonnal Patent Application (PTO-152) 

3) K Infomiation Disclosure Statement(s) (PTO-1449) Paper No(s) 2J . 6) □ Other: 



U.S. Patent and Trademark Office 
PTOL-326 (Rev. 11-03) 



Office Action Summary 
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DETAILED ACTION 



Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

2. Claims I, 3, and 5 are rejected under 35 U.S.C. 102(b) as being anticipated by Fisher, Jr. 
(4,515,524). 

Fisher discloses a diffuser (Figs. 1-3) augmented with fluidic actuation, the diffuser 
comprising a longitudinal axis; a diffuser inlet (Fig. 1) having a width W; a diverging section 
having a diffuser wall 15; an opening in the diffuser wall adjacent the diffuser inlet 27; and a 
curved passageway 32 adjacent the opening, wherein the curved passageway is curved convexly 
relative to the longitudinal axis, the curved passageway for introducing a secondary jet into the 
opening and along the diffuser wall; 

wherein the diffuser further comprises a plurahty of openings 27 distributed about a 
circumference of the diffuser wall; and 

wherein the plurality of openings are evenly distributed (Fig. 2). 

3. Claims 12, 17, 60-62, and 64 are rejected xmder 35 U.S.C. 102(b) as being anticipated by 
Lee (3,123,285). 
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Lee discloses an axial flow machine (Figs. 1-3) having a diffuser augmented with fluidic 
actuation, the axial flow machine and diffuser comprising a diffuser inlet through which passes a 
main flow of air in a main flow direction (Fig. 1); a diverging section having a diffuser wall; a 
centerbody 30 placed within the diverging section; at least one opening 20 in the diffuser wall 
adjacent the diffuser inlet; and, at least one opening 34 in a wall of the centerbody in a vicinity of 
the diffuser inlet; 

wherein each opening in the diffuser wall allows a secondary flow to pass, wherein each 
secondary flow is injected through an opening in the diffuser wall at a first controlled angle 
relative to the diffuser wall and at a second controlled angle relative to the main flow (Figs. 2, 3), 
wherein the first and second controlled angles are adjusted to maximize effectiveness. 



Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is iiot identically disclosed or described as set forth in 

section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

5. Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over Fisher, Jr. 
Fisher disclose all the limitations in the embodiment of Figs. 1-3 except the fluid is not 

fiuther injected into the diffuser through a opening in a centerbody position within the diffuser as 



claimed. 
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Fisher in the embodiment of Fig. 4 teaches a diffuser having a diffuser wall, a diffuser 
inlet and a center body having a plurality of openings 37 for injecting a secondary fluid into the 
diffuser in order to prevent boundary layer separation (col. 1, lines 63-66). 

It would have been obvious to a person having ordinary skill in the art at the time the 
invention was made, to make the diffuser in the embodiment of Figs. 1-3 of Fisher with a 
centerbody having a plurality of opening for injecting a secondary fluid into the diffuser for the 
purpose of preventing boimdary layer separation as taught by Fisher. 

6. Claims 18 and 19 are rejected under 35 U.S.C. 103(a) as being unpatentable over Lee. 

Lee discloses all the limitations except the openings in the diffuser wall do not have a 
diameter between 0.02W and 0.05W; and the openings in the centerbody do not have a height 
between 0.0 15w and 0.02 W where W is the width of the diffuser inlet as claimed. 

Lee teaches the quantity of flow of the secondary fluid in the diffuser is determined by 
the size of the opening (col. 1, lines 65-70). Therefore, it is easily seen that the size of the 
openings in the diffuser wall and the centerbody is a result effective variable. 

Since it has been held that discovering an optimum value of a result effective variable 
involves only routine skill in the art. It would have been obvious to a person having ordinary 
skill in the art at the tinie the invention was made to make the modified diffuser of Lee with the 
openings in the diffuser wall having a diameter between 0.02W and 0.05 W; and the openings in 
the centerbody having a height between 0.0 15w and 0.02 W where W is the width of the diffuser 
inlet for the purpose of controlling the amount of secondary fluid flow in the diffuser. 
InreBoesch, 617 F. 2d 272, 205 USPQ 215 (CCPA 1980). 
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7. Claims 21, 23, and 27 are rejected under 35 U.S.C. 103(a) as being unpatentable over Lee 
in view of Ng et al. (6,027,305). 

Lee discloses a turbine having a diffuser augmented with fluidic actuation (Figs. 1-3), the 
diffiiser comprising a diffuser inlet placed adjacent the turbine; a diverging section having a 
diffuser wall; an opening 44 in the diffuser wall; 

However, Lee does not disclose an exit port in the turbine, the exit port separate from an 
main turbine exit; and an airway extending from the exit port to the opening, wherein air is 
extracted from the turbine and introduced into the diverging section; wherein the turbine further 
comprising a plurality of airways extending from the turbine, and a plurality of openings in the 
diffuser wall; and wherein the airway is a tubular structure as claimed. 

Ng et al. disclose a gas turbine (Fig. 1) having an inlet, an outlet, a casing having struts 8 
providing housing for a plxu-ality of orifices 14 to blow compressed air bled off from a pressure 
source into the turbine for noise suppression purposes; wherein the pressure source is one of an 
air pump, and high pressure stages of the compressor of the gas turbine; and wherein the 
compressed air is supplied from an exit port of the compressor via tubular airway 16 (col. 4, lines 
26-31). 

It would have been obvious to a person having ordinary skill in the art at the time the 
invention was made, to make the gas turbine of Lee with an axis port in a compressor stage and a 
plurality of airways connecting the exit port with the openings as taught by Ng et al. for the 
purpose of supplying compressed air to the diverging section of the of the diffuser as an 
expedience as commonly done in the art. 
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8. Claims 28, 34, 35, 36, 41, 44, 50, 51, 52, and 57 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Silvestri, Jr. (3,690,786) in view of Lee. 

Silvestri discloses a steam turbine (Figs. 1-4) comprising a final turbine stage (Fig. 2); an 
axial flow diffuser 50 receiving a main flow from the final turbine stage; a diverging wall in the 
axial flow diffuser, the diverging wall extending from a diffuser inlet to a diffuser exit; an 
opening 78 in the diverging wall for fluidically actuating the main flow, wherein the openings 
are located downstream from the diffuser inlet and upstream from a point where boundary layer 
separation would occur along the walls in a diffuser without the openings (coL 4, lines 12-29); 
wherein the steam is extracted from an upstream turbine stage for injection into the opening in 
the diverging wall (col. 4, lines 1-13). 

However, Silvestri does not disclose a centerbody in the axial flow diffuser and an 
opening in the centerbody for fluidically actuating the main flow as claimed. 

Lee teaches a turbine having a diffuser (Figs. 1-3) comprising a diverging wall, a 
centerbody 30 in the diffuser, an opening 40 in the diverging wall and the an opening 34 in the 
centerbody for fluidically actuating the main flow to provide a boundary layer control (col. 1, 
lines 23-26). 

It would have been obvious to a person having ordinary skill in the art at the time the 
invention was made, to make the steam turbine of Silvestri with the diffuser having a centerbody 
and an opening in the centerbody for fluidically actuating the main flow for the purpose of 
providing a boundary layer control as taught by Lee. 
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Regarding claims 34, 35, 50 and 51, the modified Silvestri shows all the limitations 
except the openings in the diffuser wall do not have a diameter between 0.02W and 0.05 W; and 
the openings in the centerbody do not have a height between 0.01 5w and 0.02 W where W is the 
width of the diffuser inlet as claimed. 

Lee teaches the quantity of flow of the secondary fluid in the diffuser is determined by 
the size of the opening (col. 1, lines 65-70). Therefore, it is easily seen that the size of the 
openings in the diffuser wall and the centerbody is a result effective variable. 

Since it has been held that discovering an optimum value of a result effective variable 
involves only routine skill in the art. It would have been obvious to a person having ordinary 
skill in the art at the time the invention was made to make the modified diffuser of Silvestri with 
the openings in the diffuser wall having a diameter between 0.02W and 0.05 W; and the openings 
in the centerbody having a height between 0.01 5w and 0.02W where W is the width of the 
diffuser inlet for the purpose of controlling the amount of secondary fluid flow in the diffuser. 
Inre Boesch. 617 F. 2d 272, 205 USPQ 215 (CCPA 1980). 

9. Claims 65 and 66 are rejected under 35 U.S.C. 103(a) as being unpatentable over Lee in 
view of Ng et al. 

Lee inherently discloses all the limitations except the steps of selecting a source from the 
turbine upstream of the diffuser and plumbing the fluid from the source to the opening; and 
selecting a fluid source comprises connecting the output of an independent booster xmit to the 
opening as claimed. 
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Ng et al. disclose a method for blowing high pressure air into a gas turbine (Fig. 1); the 
gas turbine having an inlet, an outlet, a casing having struts 8 providing housing for a pliu-ality of 
orifices 14 to blow compressed air bled off jfrom a pressure source into the turbine for noise 
suppression purposes; the method comprises the steps of selecting a high pressure air source 
firom one of an air pump, and high pressure stages of the compressor of the gas turbine; and 
wherein the compressed air is suppHed firom an exit port of the compressor via tubular airway 16 
(col. 4, lines 26-31). 

It would have been obvious to a person having ordinary skill in the art at the time the 
invention was made, to use the method of improving a diffiiser performance of with the step of 
selecting a high pressure air source from one of an air pump and a high pressure stage of the gas 
turbine and conveying the high pressure air from the high pressure air source to the opening for 
the purpose of supplying compressed air to the diverging section of the of the diffiiser as an 
expedience as commonly done in the art. 

Allowable Subject Matter 

10. Claims 2, 6-8, 9-11,15, 16, 20, 22, 24-26, 30-33, 37-40, 42, 43, 45-49, 53-56, 58, 59, 63, 
67, and 68 would be allowable if rewritten to overcome the rejection(s) under 35 U.S.C. 1 12, 
second paragraph, set forth in this Office action and to include all of the limitations of the base 
claim and any intervening claims. 
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Prior Art 



The prior art made of record but not relied upon is considered pertinent to applicant's 
disclosure and consists of 3 patents. 

Kadosch et al. (2,812,636), Reznick et al. (4,448,354), and Davis et al. (4,487,366) are 
cited to show different devices for preventing boundary layer separation in diffusers. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Examiner Ninh Nguyen whose telephone number is (703) 305- 
0061. The examiner can be normally reached on Monday-Friday from 8:00 A.M. to 5:30 P.M. 

If attempts to reach the examiner by telephone are unsuccessfiil, the examiner's 
supervisor, Edward Look, can be reached at (703) 308-1044. The fax mmiber for this group is 
703-872-9306. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the Group receptionist whose telephone number is (703) 308-0861. 




NINH H. NGUYlEN^ 
PRIMARY EXAMINER 



Nhn 

January 8, 2004 



